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Abstract: Organic acids give fruit products their characteristic tartness and vary in combination and in 
concentrations among different juices. The organic acid profile can be used to identify a juice or verify its purity.  
Typically, organic acids in fruit juices are identified and quantified by using methods such as HPLC. In 
this procedure, reversed phase column is used to separate and identificate six organic acids. Because several of 
the analytes are extremely difficult to resolve, a aqueous mobile phase is needed to enhance interaction between 
the acids and the C18 stationary phase.
 
 
INTRODUCTION 
 
European fruit juice producers face the problem of contamination of their products by 
lactate fermenting bacteria, provoking undesired fermentation processes and causing 
enormous financial losses for the afflicted companies. Responsible for these contaminations 
are an insufficient raw material quality (influenced by storage and climatic conditions), 
constructional deficits or insufficiently trained technical personnel. 
The determination of low molecular weight organic acids in fruit juices is important 
because of their influence in organoleptic properties (flavor, color and aroma) and in the 
stability and microbiologic control of these beverages. The analysis of these acids allows to 
check the process of maturation of fruit and to control the evolution of the acidityi. 
The organic acid profile can be used to identify a juice or verify its purity. For example, 
malic acid is a major component of the organic acid content of apple juice. If apple juice has 
been diluted, e.g., with sugar water, the malic acid content will be low. Cranberry juice 
contains quinic, malic, and citric acids; grape juice, on the other hand, contains relatively high 
levels of tartaric acid. A “cranberry juice” that contains measurable amounts of tartaric acid 
should be suspect. 
The principal acids used to enhance beverage flavors are citric, tartric, fumaric and 
phosphoric acids. Citric acid is the most widely used acid while malic and tartric acid are 
important natural compounds of fruits that are used along with fumaric acid in fruit-flavored 
drinks. In grape juice, tartaric and malic acids are the predominant organic acids and succinic 
and citric acids are present in minor proportion. The content of organic acid in fruit juices not 
only influences their flavor but also their keeping quality. The purpose of this study is to 
separate and identify common organic acids in a variety of juices using HPLC with 
photodiode array detector (DAD)ii  
 
MATERIALS AND METHOD 
 
Fruit juices from different suppliers from Europe were obtained and analyzed by 
HPLCiii. The individual standards malic, ascorbic, lactic and acetic acids were analytical 
grade and dissolved in sulfuric acid solution (0.0225M). 
We made solution of each standard which was weight manually and were different 
concentration obtained. Before the HPLC analysis, all the samples were filtrated using a 0.45 
µm Millipore filter. 
For HPLC a Kontron instrument with photodiode array detector (DAD) Waters 990 was 
used. The HPLC column was a LC-18 column from SupelcosilTM. The employed mobile 
phase was sulfuric acid solution (pH 2.5) at a flow rate of 1ml/min. The detector was set at 
210 nm. 
 
RESULTS AND DISCUSSION
 
 
Firs of all the chromatogram of a standard mixture of tartaric, malic, ascorbic, lactic, 
acetic and citric acids was recorded as shown in Figure 1. 
 
Standard tR Concentration ppm (mg/l) 
(1) tartaric 3.38 5000 
(2) malic 4.12 5000 
(3) ascorbic 4.42 5000 
(4) lactic 4.72 15000 
(5) acetic 4.97 63 
(6) citric 6.95 5000l 
 
Figure 1. Chromatogram of a standard mixture of tartaric, malic, ascorbic, lactic, acetic and citric acids. 
The retention times are showed on the peaks and the used concentrations are presented 
in the table. All the concentrations in the table were manually calculated. 
At next, the calibration curve for lactic acid in the concentration range 1250 to 
12500ppm was recorded as shown in Figure 2.  
 
 
Conc. mg/ml AU*min mg/l (ppm) 
12,5 0,193425 12500 
9,375 0,14027 9375 
6,25 0,098999 6250 
3,125 0,054916 3125 
1,25 0,018964 1250 
 
 
Figure 2 . The calibration curve for lactic acid in the 1250 to 12500 ppm concentration range. 
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 Apple juice samples from different suppliers from Europe were analyzed. The 
characteristic chromatogram of an apple juice is presented in Figure 3.  
 
 
Figure 3. Characteristic chromatograms of apple juice at different column temperatures. The same apple juice 
with lactic acid addition. 
 
At left, the figure presents the obtained chromatogram at room temperature. The peak 
at 4.41 minutes is assigned to lactic acid. We tried to improve the resolution of the 
chromatogram, therefore the column was heated to 450C. The obtained chromatogram is 
showed in the center. Several improvements are obtained. 
For the confirmation of presence of lactic acid in apple juice, we added lactic acid to 
the sample. The figure at the right shows the obtained chromatogram with very intense peak 
at 4.46 minute, due to lactic acid. This result confirms our supposition, that in the sample 
lactic acid is present. 
At next the chromatograms from strawberry juice were obtain as shown in Figure 4.  
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Figure 4. The chromatograms of strawberry juice.  
As shown in the left chromatogram, lactic acid is not present in the strawberry juice, 
because the relevant peak is absent. To be sure that the result is correct, we have added lactic 
acid to the sample. As shown in the right chromatogram, lactic acid is present at 4.61 minute. 
To confirm the presence and the real concentration of lactic acid in all samples, we 
made co-chromatography with known concentrations of lactic acid standard (90 mg/ml 
solution) mixed with each sample in a volume 1:1. 
The next table summarizes the organic acids found in the analyzed fruit juices.  
 
Table1. Organic acids identificated in anlyzed fruit juices 
 
Sample 
Identified 
compounds 
Retention time 
(min) 
malic acid (2) 3.47 
ascorbic acid (3) 3.6 
lactic acid 9.84 g/l (4) 4.41 
Strawberry juice 
citric acid (6) 6.94 
tartaric acid (1) 3.54 
Apple juice 
malic acid (2) 4.12 
 
CONCLUSIONS 
• In this work the identification of four organic acid: malic, ascorbic, lactic and 
citric acid was performed 
• The calibration curve using HPLC in concentration range 1250 to 12500 ppm 
was obtained 
• The optimization of HPLC analysis for 6 organic acids determined in fruit 
juices was performed 
 
 
 
addition of lactic acid
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